Normally in man the Na of the blood represents 92 per cent of the fixed base. The HCO 3 and Cl ions constitute about 96 per cent of the acid radicles.' These three radicles are thus the ones principally concerned in the acid-base equilibrium of the blood. In high intestinal obstruction there is characteristically a fall in chlorides and rise in bicarbonate content of the blood. 2 The present study has been made to determine if possible whether the sodium freed from combination with chloride is recombined in the form of bicarbonate, is lost from the blood, remains free, or is combined in some other manner.
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The average sodium content of human blood serum is 335 mg. per 100 cc. 3 Kramer and Tisdall' found a very low sodium content (218 and 270 mg. per 100 cc.) in two cases of acute intestinal indigestion in infants. McVicar and Ross' in one case of duodenal intoxication found only 192 mg. of sodium per 100 cc. The inorganic salt content of pyloric obstruction has been studied by Hastings, Murray, and Murray. 5 They observed a fall in chlorides, in sodium, and in potassium, little change in the calcium and magnesium content, and an increase in sulfur and phosphorus. There is little change in the pH with even the most marked variation in salt content.
We have shown that the toxemia of intestinal obstruction does not manifest itself until the chloride is depleted below a certain level. The most likely explanation is that the chloride, probably as hydrochloric acid, is utilized in protection against the toxic agent. Other possibilities have been considered and discussed I Kramer, B., and Tisdall, F. F., J. Biol. Chem., 1922, liii, 241. 2 Haden, R. L., and Orr, T. G., J. Exp. Med., 1923, xxxvii, 365. 3 Kramer, B., and Tisdall, F. F., J. Biol. Chem., 1921, xlvi, 467. previously It is quite possible that the immediate mechanism of the protein destruction is an alteration in the conditions for ferment action within the cell. It has been shown that all cells of the body contain both a pepsin-like and a trypsinlike ferment. These under normal conditions are inactive. Bradley 7 supposes that this inactivity is due to the fact that body protein is usually combined with base as a sodium salt which cannot be acted on by the pepsin. With the production of excess acid within the cell, some of the base is withdrawn to neutralize the excess acid. This leaves the protein in a condition favorable for the action of pepsin and proteolysis begins. Such a condition suitable for autolysis of tissue, might also be brought about by the loss of sodium in other ways.
Method.
The experiments reported here were made on dogs with an obstruction of the jejunum. All operations were done under ether anesthesia with aseptic technique. The intestine was obstructed by section and inversion of the cut ends. The animals were fasted for 24 hours preceding operation and given no food after operation. They were allowed water ad libitum. Blood for chemical analysis was obtained from the jugular vein.
The non-protein nitrogen was determined by the method of Folin and Wu, the chlorides were determined on the tungstic acid filtrate in the manner suggested by Gettler,' 0 and the sodium was determined by a modification of the KramerTisdall method described by one of us." EXPERIMENTAL OBSERVATIONS.
The average sodium determinations in ten normal dogs before. operation was 336 mg. 'per 100 cc. (Table I ) of plasma compared with the average of 335 mg. per 100 cc. in man. Wider variations were observed in dogs than were reported by Kramer and Tisdall in man.
The results of repeated observations in ten dogs are shown in Table II . The total non-protein nitrogen determinations are given as an index of the degree of toxemia. All animals show the characteristic rise.
The sodium determinations in plasma after operation show little change (Table II) . There is usually a fall. Sodium, however, is limited entirely to the plasma, the corpuscles containing practically none. With the successive bleedings and the increasing toxemia there is an increasing anemia, hence the apparent decrease in plasma sodium means usually an increase in sodium in the whole blood. The calculated sodium in the whole blood, from the sodium readings in plasma and the hematocrit readings are shown in Table III . In Dog 1 the sodium content of the whole blood before operation was 151 mg. per 100 cc. and at the end of the experiment was 174 mg. Similarly the sodium in the whole blood of Dog 3 rose from 151 to 189 mg. per 100 cc. The chlorides in both plasma and whole blood show a marked fall in every case. The C0 2 -combining power is always increased. There seems to be no relation between the sodium changes and the level of the toxemia as indicated by the non-protein nitrogen. The injection of large amounts of sodium chloride intravenously usually caused no significant change in the sodium content of the blood as determined 24 hours after such treatment. 
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Per liter. These results show that even with the very marked changes in chloride and bicarbonate content of the blood which take place after experimental intestinal obstruction there is relatively little change in its sodium content. The total sodium tends to rise rather than fall. The findings lend no support to the theory that the increased destruction of body tissue characteristic of intestinal obstruction is due to accelerated autolysis following the withdrawal of sodium from body protein. Neither does it seem possible that this change in sodium relative to other ions is sufficient to provide a medium alkaline enough for trypsin action.
The balance between acid and basic radicles is a very important one. Since sodium is the principle basic radicle of plasma, and bicarbonate and chloride the principle acid radicles, any extensive changes in the acid-base balance must be reflected in these elements. Kramer and Tisdall' have calculated the balance of acid and basic elements in the blood of man and have shown that normally there is an excess of base over the acid elements of 16 per cent. This excess they believe to be in combination with protein. With the decrease in chloride in intestinal obstruction there is a rise in bicarbonate. The question arises whether there is an increase of bicarbonate comparable to the decrease in chloride. In pyloric obstruction Felty and Murray' have shown that the increase in bicarbonate ion does not entirely compensate for the loss of chloride ion.
In Table IV are given the average sodium, bicarbonate, and chloride concentrations found in Dogs 1 to 4, expressed as gram equivalents per liter. Normally the other basic elements, Ca, Mg, and K, compensate for the other acid radicles. P and S play a small part in the acid-base equilibrium. The decrease in sodium is 0.0080 gm. equivalents per liter and in the acid radicles, HCO 8 and Cl, 0.0219 gin. equivalents per liter. The loss of acid radicles is not accompanied by an equivalent loss of base. The excess of basic over acidic elements is increased, as a result of the intestinal obstruction, from 0.0290 to 0.0429 gm. equivalent per liter. The manner in which the excess of basic radicles is combined is not shown by these experiments.
SUMMARY.
Sodium determinations on the blood of ten dogs after experimental obstruction of the jejunum are reported.
The average sodium content of the plasma of the normal dog is 336 mg. per 100 cc.
There is relatively little change in the sodium content of the blood plasma after the intestine is obstructed, even with marked changes in the chloride and bicarbonate.
The whole blood sodium tends to rise after intestinal obstruction. The increase in bicarbonate ions does not fully compensate for the decrease in chloride ions.
After intestinal obstruction there is a larger amount of sodium in some unknown combination than in the normal dog.
These findings throw no definite light on the mechanism of the increased protein destruction characteristic of intestinal obstruction.
